L4-33K, an adenovirus-encoded alternative RNA splicing factor.
Splicing of the adenovirus IIIa mRNA is subjected to a strict temporal regulation during virus infection such that efficient IIIa 3' splice site usage is confined to the late phase of the infectious cycle. Here we show that the adenovirus L4-33K protein functions as a virus-encoded RNA splicing factor that preferentially activates splicing of transcripts with a weak 3' splice site sequence context, a sequence configuration that is shared by many of the late adenovirus 3' splice sites. Furthermore, we show that L4-33K activates IIIa splicing through the IIIa virus infection-dependent splicing enhancer element (3VDE). This element was previously shown to be the minimal element, both necessary and sufficient, for activation of IIIa splicing in the context of an adenovirus-infected cell. L4-33K stimulates an early step in spliceosome assembly and appears to be the only viral protein necessary to convert a nuclear extract prepared from uninfected HeLa cells to an extract with splicing properties very similar to a nuclear extract prepared from adenovirus late-infected cells. Collectively, our results suggest that L4-33K is the key viral protein required to activate the early to late switch in adenovirus major late L1 alternative splicing.